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[ NTRODUCTI ON

During 1978, the National Marinw Fisheries Service (NWS, under
contract with the Bonneville Power Administration (BPA), initiated
research on inprinting salmn and steelhead trout for hom ng

The primary objectives of the homing research are as follows:

1) determine whether a single inprint or a series of stimuli (sequentia
imprinting) are necessary to assure honming for various stocks of sal nonids;
2) determine a triggering mechanismto activate the homng inprint in

sal monids; 3) deternmine the relationship between the physiol ogica

condition of fish (gill ATPase activity, etc.) and their ability to

inprint. The ability to activate the inmprint nmechanismat the proper tine
shoul d assure a suitable homing cue that, coupled with transportation, will
result in high smolt survival and insure adequate return to the homing site
or hatchery.

For the purposes of this study, inprinting is accepted to mean a rapid
and irreversible learning experience that provides fish with the ability
to return to natal streans or a selected site. In our tests, we used
single inprints and sequential inprints. Single inprinting neans cueing
fish to a unique, single water supply prior to release. Various nechanica
stimuli nay be used in conbination with the unique water source to achieve
a single inprint. Sequential inmprinting neans cueing fish to two or nore
wat er sources in a step-by-step process which will established a signpost

for learning the route "hone."



MARKI NG OF SMOLTS

Research in the first year of study was aimed at determning if
various nethods of inmprinting could return fish to the following sites:
1) the hatchery of origin, 2) other hatcheries, and 3) a homing site
other than a hatchery.

Fish were narked prior to rel ease by adi pose fin excision and
injection with a magnetic coded wire tag. Fish were also branded so their
return as adults could be nonitored w thout havingtosacrifice the fish
at key sanpling sites on the river. Evaluation will be based on a conparison
between adult returns fromcontrol releases (natural mgration) and
experinental releases (various inprint treatments). A summary of nunbers
of fish marked and released is given in Table 1.

Experinents to inprint fish to return to the hatchery of origin
were conducted with spring chinook sal non from Kooskia Hatchery and steel head
trout from Dworshak and Tucannon Hatcheri es. Experiments to inprint fish
to return to a hatchery other than their hatchery of origin were conducted
with steelhead trout from Chel an and wel | s Hatcheri es. Experinments to inprint
fish to a specific homing site other than a hatchery were conducted with coho
sal non from Carson and Wl lard Hatcheries. Locations of hatcheries and
rel ease sites are given in Figure 1. Specifics on individual treatnents by

hatchery are covered in this report.



Table 1.--Homing Inprint Experinment 1978--species, | ocati on and nunbers

of fish marked and rel eased,

for evaluation.

and years when adults are expected back

3

Species and (Hatchery of G oups marked Adul t
origin - Homng site) Contr ol Experi nent al Tot al Eval uati on
(So.) (so0.) (So.) (Yr.)
S\NAKE RI VER SYSTEM
Spring chinook sal non
( Kooski a) 40, 080 146, 517 186, 597 1980- 81
St eel head trout
( Dwor shak) 30,074 44, 667 74,741 1980- 81
(Tucannon) 36, 686 36, 686 1980- 81
COLUMBI A RI VER SYSTEM
St eel head trout
(Chel an- Leavenwort h) 69, 863 68, 086 137, 949 1979- 80
(el 'l s- W nt hrop) 40, 231 56, 747 96, 978 1979- 80
Coho sal non
(Carson- Pasco) $3, 961 58, 633 102, 594 1978-79
Coho sal rmn-l/
(W11l ard-Stavebol t
Creek) 59, 632 355, 275 414,907 1978-79
Subt otal s by species
Spring chinook salmon 186,597
Coho sal non 517, 561
St eel head trout 346, 354
Grand total 1, 050, 452
1/ These fish were marxed with a coded wire tag and a clippr.d adipose
fir onlv., The other groups also received a trand.
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KOOSKI A HATCHERY

The objective was to inmprint spring chinook salnon for return to
Kooskia Hatchery, located on a tributary of the Gearwater River. The
hat chery water supply is obtained fromCear Creek, a tributary of the
M ddl e Fork of the Clearwater. Experinental groups of fish were singly
and sequentially inprinted to the hatchery water supply, and then either
transported by truck directly to a release site in the Colunbia River bel ow
Bonneville Damor trucked to a barge at Lew ston, |daho and barged down
river and rel eased below Bonneville Dam  The barge used a flowthrough
system utilizing river water enroute. Specifics on various inprint

treatnents are given in Table 2.

DWORSHAK HATCHERY

The objective was to inprint steelhead trout to return to Dworshak
Hatchery or the Clearwater River. Dnorshak Hatchery receives its water
supply fromthe Sorth Fork of the Clearwater River. Espericental groups
of fish were inprinted to the hatchery water supply and then either
trucked directly to the release site bel ow Bonneville Damor to a barge
at Lewiston, |daho (approximately 40 river miles) and barged down river
and rel eased bel ow Bonneville Dam  Specifics on treatments are contained

in Table 3.



Table 2.—-=Spring chinook salmon marked in 1978 at Kooskia Hatcherv—=—test number, mark used, number
] ’ ’

released, tvpe of imprint, and treatment for various groups are indicated.

Test C.W.T. Number Homing
Cont rol Code Brand Released- Imprint Treatment

Conyg pg- 10-3-30 LA ~ 40,080 natural migration Released with normal production
into Clear Creek (tribuary to
Middle Fork of Clearwater River).

Test f#1 WH-RD-YW RA I 15,426 single Normal production rearing. Trucked
with Clear Creck water directly to below
Bonnevillc Dam.

Test {2 WH—RD-XY RA X 47,128 sequential Normal preduction rearing. Sequentially
imprinted in truck with Middle Fork of
Clearwater River water then Snake River
water for 2 h (at Little Goose Dam) and
then trucked to below Bonneville Dam.

Test #3 WH-RD-LB RA I 17,0131 sequential Normal production rearing. Trucked
with Clear Creck water to barge at
Lewiston and then barged downstream
to below Bonneville Dam.

Tost #4 WiH=-RD~-PK RA L 36,9132 sequential Normal production rearing. Trucked
with Middle Fork of Clearwater River
Total 186,597 water to karge at Lewiston and then
barged downstream to below Bonneville
Dam.

1/ Number released :dj sted for inftial tag loses



Table 3.--Steelhead trout marked in 1978 at Dworshak Hatchery--test number, mark used, number released,

type of imprint, and treatment for various groups are indicated.

Test C.W.T. Number / Homing

Control Code Brand Released— Imprint Treatment

Control 10-2-31 LA F< 30,074 natural migration Released with normal hatchery
production into North Fork
Clearwater River.

Test #1 WH-RD-XY RA 2 20,661 single Normal production treatment. Held in
raw North Fork water 48 h and then
trucked in North Fork water directly
to below Bonneville Dam.

Test {2 WH-RD-YW RA N 24,006 sequential Normal production treatment. Held in

Total 74,741

l/ Number released adjusted for initial tag loss.

raw North Fork water 48 h, trucked in
North Fork water to barge at Lewiston
and then barged down river to below
Bonneville Dam.

)



TUCANNON HATCHERY

St eel head used in the hom ng experinment on the Tucannon R ver were
obtai ned from the Tucannon Hatchery. The eggs for these steel head were
obt ai ned fromthe Skamani a Hatchery, and the steelhead are primrily 2-
and 3-ocean fish. The water supply for the Tucannon Hatchery is from
springs and the Tucannon River. Qur experinments utilized the spring water
supply as an inprinting cue. The experinment used the hatchery of origin as

the homing station, and the experinental groups were treated as shown in

Tabl e 4.

CHELAN- LEAVENWCRTH HATCHERIES}/

Steel head for this experiment were reared in raceways and pre-narked
at the Chelan Hatchery. The object of the test was to determne the |ength
of time required to inprint steelhead to a homng site other than their
hatchery of origin. Threepaired (test to control) groups were trucked to
Leavenworth Hatchery and held 10 d, 2 d, or 4 h. The test fish were then
trucked in hatchery water (lcicle River) to a barge at Richland, Washi ngton
and then barged downriver and released in the Colunbia R ver bel ow Bonneville
Dam  The control fish were released into the Icicle River, a tributary to
the Kenatchee River. Specifics on treatnents are contained in Table 5.

To answer specific questions about short termdelayed nortality in
this group of fish, about 100 fish were dipped out of the tankers at Richland
from the 10-d, 2-d, and 4-h test groups and held in live pens for 24 h. Al

the end of the holding period there were no nortalities in any of the pens.

1/ 'When hvrhenated titles are used, the Iirst name 1s the hatcherv cof »rigin,

and the second name is the homing site.



Table 4.-=-Steelhead trout marked in 1978 at Tucannon Hatchery.

type of imprint, and treatment for varfous groups are Indicated.

Test number, mark used, number released,

Homing,
Imprint

Number |
Releasoed-

Tt C.W.T.

Control Code Brand

——— fe—— i = e ——— - ——— e

Treatment

Test #1 WH-OR—-YW-YW RA 9 18,1137 sequential
Test #2 WH-OR—-YW-RD RA \© ].}il_"z 49 sequent fal
Total 16,686

Loaded into tanker for 1 h, then

rel eased in pond conta in ing pure spring
water for 48 h, then trucked with
spring water to barge at Lyons Ferry
grain terminal, and then barged

downr 1 ver t o be 1ow Bonnev {11e Dam,

Loaded into tanker for 1 h, then

rel cased into pond containing 20%
spring and 807 river water for 48 h,
then trucked wi th Tucannon River water
to barge at Lyons Ferry grain terminal,
and then barged downriver to below
Bonneville Dam.

1/ A shortage of test fish precluded specific controls for this group of fish.

2/ Adijusted for initlal tag loss.
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Table 5.--Steelhead trout marked in 1978 at Chelan Hatchery and imprinted to the Leavenworth Hatchery.

Test number,

indicated.

mark used, number released, type of imprint, and treatment for various groups are

Test C.W.T. Number Homing

Control Code Brand Released Imprint Treatment

Control #1 WH-OR-YW-OR LA 4 24,119 natural migration Held 10 d at Leavenworth Hatchery
and then released into Icicle River
(Tributary to Wenatchee R.)

Control #2 WH-OR-LG-OR LA & 23,787 natural migration Held 2 d at Leavenworth Hatchery

WH-OR-YW-GN and then released into Icicle River
(tributary to Wenatchee R.)

Control #3 WH-OR-BL-OR LA 21,957 natural migration Held 4 h at Leavenworth Hatchery and
then released into Icicle River
(tributary to Wenatchee R.)

Test #1 WH~RD-PK RA 2 22,841 sequential Held 10 d at Leavenworth Hatchery,
trucked in raceway water (Icicle R.)
to barge at Richland, and then barged
downriver to below Bonneville Dam.

Test #2 WH-RD-LB RA ™ 21,694 sequential Held 2 d at Leavenworth Hatchery,
trucked in raceway water (Icicle R.) to
barge at Richland, and barged
downriver to below Bonneville Dam.

Test #3 WH-OR-YW-LB RA ¢ 23,551 sequential Held 4 h at Leavenworth Hatchery,

Total

137,949

trucked in raceway water (Icicle R.) to
barge at Richland, and barged
downriver to below Bonneville Dam.



WELLS- W NTHROP HATCHERI ES

Steel head trout for this experiment were pond reared and nmarked at the
Vel ls Hatchery. One group was released at the hatchery production site in the
Met how River (10 miles upstreamfromthe mouth). W attenpted to inprint the
four other groups to a homing cue to the Wnthrop Hatchery located 50 niles
up the Methow River. The Wnthrop Hatchery water supply is conprised of
the followi ng mxture:

ground water 2200 GPM 55%

spring water 400 GPM10%

Mehtow Ri ver wat er 1400 GPM 35%

Total Flow 4000 GPM 100%
The ground water is not fromthe Methow River, but from another aquifer.

The object of this esperinent was to inprint the fish with a hom ng
cue to a homing station (other than the hatchery of origin) and to determne
whet her a single or sequential homing inprint is needed to return |ong-run
steel head trout to a homing station. In addition, we will attenpt to
determine if the fish returning to the Wnthrop Hatchery homing site wll
di sperse throughout the 50 nile section of Methow River bel ow the hatchery
during the fall and winter nonths. If they will, another 50 mles of prine

sportfishing area will be added to this section of Wshington. Specifics

on treatment groups are given in Table 6.

[
)



Table 6.--Steelhead trout marked in 1978 at Wells Hatchery and imprinted to Winthrop Hatchery. Test

number, mark used, number released, type of imprint, and treatment for various groups are indicated.

Test C.W.T. Number 1/ Homing

Control Code Brand Released— Imprint Treatment

Control #1 WH-OR-LG-YW  RA ¢ 19,901 natural Wells Hatchery control-released at

migration production release site in the Methow
River 10 miles upstream from the mouth.
Control {2 WH-OR-OR-XY LA X 20,330 natural Winthrop Hatchery control-held 48 h
migration at the hatchery, then released into
Methow River at the hatchery site,

Test #1 WH-OR-GN-OR  RA R 19,131 single Held 48 h at Winthrop Hatchery and
then trucked in raceway water directly
to below Bonneville Dam,

Test {#2 WH-OR-YW-LG RA L 19,979 sequential Held 48 h at Winthrop Hatchery; trucked
in raceway water to barge at Richland,
WA; and then barged downstream to
below Bonneville Dam.

Test #73 WH-OR-OR-RD  RA 1 17,637 sequential Held 48 h at Winthrop Hatchery,
trucked in raceway water to Ringold

Total 96,978 area, and then released into Columbia

1/ Adjusted for initial tag loss.

River to migrate naturally.



CARSON HATCHERY-PASCO

Coho salmon for this experiment were reared in raceways and pre-marked
at the Carson Hatchery. The eggs for these fish came from the Little
White Salmon Hatchery. The object of this experiment was to imprint fish
with a homing cue to Pasco, Wash. a mid-river homing station other than
the hatchery of origin, and to determine if a single or sequential homing
imprint is needed to return fish this far upriver, about 330 river miles.

Specifics on treatment are contained in Table 7.

WILLARD HATCHERY-STAVEBOLT CREEK

Coho salmon used in these experiments were reared in raceways at
the Willard Hatcherv. Eggs used were taken from adults spawned at the
Little White Salmon Hatchery. Both of these hatcheries are on the Little
White Salmon River (this river water is used for both hatchery water
supplies). Little White Salmon Hatchery is near the mouth of the river and
recovers all returning adults from both hatchery releases.

The objectives of these experiments were as follows:

1. Determine if imprinting of a homing cue is a rapid irreversible
process.

2. Determine at what period during smoltification a fish would
accept a homing cue.

3. Determine what time period (hours or days) was necessary to
imprint a homing cue.

4. Determine if the ATPase enzyme activitv would prove to be a
biological indicator of smoltification with regards to homing.

5. Determine if a single or sequential homing imprint was necessary

to return adults to a homing location.

13
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Table 7.--Coho

Test number,

salmon marked in 1978 at Carson Hatchery and imprinted to the Pasco homing site.

mark used, number released, type of imprint, and treatment for various groups are

indicated.

Test C.W.T. Number Homing

Control Code Brand Released — Imprint Treatment

Control WH-0OR-LG-0R LA = 43,961 natural lHeld in homing site water (caged
in creek) for 48 h and then
released to migrate naturally.

Test #1 WH-OR-BL-0OR RA 28,927 single Held in homing site water (raceway)
for 48 h and then trucked in homing
site water directly to below
Bonneville Dam.

Test #2 WH-OR-0OR-XY RAL 29,706 sequential Held in homing site water (tank)
for 48 h; then trucked in homing

Total 102,594 site water to barge at Richland,

1/ Adjusted

for initial tag loss.

WA; and then barged downriver to
below Bonneville Dam.



The |l ower river homing site used was Stavebolt Creek, a tributary
to the Lewis and Cark River which drains into Toungs Bay near Astoria,
Oregon.  The inprinting site was a pond supplied by water from Stavebol t
Creek (sole source of water). Four floating pens 10° x 20' x 6 were
used to hold the test fish for tine periods ranging from4 to 48 h. Duri ng
the inmprinting time period, the fish were not fed.

Measurements of the ATPase enzyme activity were taken from 6 March
to 26 June 1978. Al sanples were obtained at the Wllard Hatchery.

Figure 2 show the ATPase profile and the dates of the three test series
during which the coho salnon were inprinted and rel eased. Each test
series consisted of one control release at the hatchery and six treatments
(Tables 8 to 10).

During the third test series, hot weather in the first week of June
raised the water tenperature in the Stavebolt Creek pond to 70°F (surface
tenperature) while water tenperature at the Wllard Hatchey was only 47°F.
Bef ore being released into the net-pens, the three test groups of fish were
tenpered for 2 h in the truck. However, after being in the pens for about
5h the fish appeared to be distressed so the test was aborted, and
the fish were released into Stavebolt Creek. (The fish very quickly
mgrated downstream into the Lewis and dark River, which was only 60°F.)
Since three test groups remained at the Wllard Hatchery and Stavebolt Creek
coul d not be used, another experimental design was devel oped for these

groups us inp Wllard Hatchery as ahonming site (Table 11).
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Table 8.--Coho salmon marked in 1978 at Willard Hatchery and imprinted to the Stavebolt Creek homing site.

Test number,

mark used, number released, type of imprint, and trecatment for various groups are indicated.

Test C.W.T. Number Homing
Control Code Released— Imprint Treatment
1st ATPase Series
Control #1 WH-RD-XY 19,908 natural Released from Willard Hatchery into Little
migration White Salmon River.
Test #1 WI-OR-RD-RD 19,710 single Transported from Willard Hatchery to Stavebolt
Creek; held 4 h; and then trucked to Hammond,
OR and released into Columbia River.
Test #2 WH-RD-YW 19,654 single Transported from Willard Hatchery to Stavebolt
Creek; held 12 h; and then trucked to Hammond,
OR and released into Columbia River.
Test #3 WH-OR-LB-OR 19,956 single Transported from Willard Hatchery to Stavebolt
Creek; held 24 h; and then trucked to Hammond,
OR and released into Columbia River.
Test #4 WH-OR-YW-RD 20,324 single Transported from Willard Hatchery to Stavebolt
Creek; held 48 h; and then trucked to Hammond,
OR and released into Columbia River.
Test #5 WH-0R-0R-1.B 20,274 natural Transported from Willard Hatchery to Stavebolt
migration Creek; held 4 h; and released into Stavebolt Creek.
Test #6 WH-OR-YW-YW 19,971 natural Transported from Willard Hatchery to Stavebolt
migration Creek; held 48 h; and released into Stavebolt Creek.
Subtotals 139,797
1/ Adjusted for initial tag loss.
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Control #2  WH-RD-LB 19,943 natural Released from Willard Hatchery into Little White

migration Salmon River

Test {7 WH-OR-LG-YW 19,946 single Transported from Willard Hatchery to Stavebolt
Creek; held 4h; and then trucked to Hammond, OR
and released into Columbia River.

Test {8 WH-0OR-YW-LB 19,908 singie Transported from Willard Hatchery to Stavebolt
Creek; held 12h; and then trucked to Hammond, OR
and released into Columbia River.

Test #9 WH-OR-0OR-RD 19,890 single Transported from Willard Hatchery to Stavebolt
Creek; held 24h; and then trucked to Hammond, OR
and released into Columbia River.

Test #10 WH-OR-WH-OR 19,942 single Transported from Willard Hatchery to Stavebolt
Creek; held 48h; and then trucked to Hammond, OR
and released into Columbia River.

Test #11 WH-OR~-GN-0OR 19,244 natural Transported from Willard Hatchery to Stavebolt
Creek; held 4 h; and released into Stavebolt Creek.

Test #12 WH-OR-RD-OR 22,311 natural Transported from Willard Hatchery To Stavebolt
Creek; held 48 h; andreleased into Stavebolt Creek.

Subtotal 141,184

1/ Adiiiatrod far dndtd4al #+ao0o lhnece

_L[ i |\IDL(.u LUL AliA L il I—ub AU IOD e
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Table 10.--Coho salmon marked in 1978 at Willard Hatchery and imprinted to the Stavebolt Creek homing

site, Test number, mark used, number released, type of imprint, and treatment for various groups are

indicated.
Test C.W.T. Number Homing, 2/
Control Code Released— Imprint Treatment—

3rd ATPase Series

Control #3  WH-OR-LB-YW 19,781 natural Released from Willard Hatchery into Little
migration White Salmon River.
Test #13 WH-OR-RD-YW 18,571 natural Transported from Willard Hatchery to Stavebolt
migration Creek, held 5-6 h, and released into Stavebolt
Creek.
Test #14 WH-OR-OR-WH 17,165 natural Transported from Willard Hatchery to Stavebolt
migration Creek, held 5-6h, and released into Stavebolt
Creek.
Test #15 WH-OR-YW-LG 19,286 natural Transported from Willard Hatchery to Stavebolt
migration Creek, held 5-6h, and released into Stavebolt
Subtotal 74,803 Creek.

1/ Adjusted for initial tag loss.

2/ Due to high water temperatures (700F) in Stavebolt Creek pond and fish showing signs of being
distressed, planned tests #13, 14, and 15 were aborted, and the fish were released into Stavebolt
Creek to migrate naturally.
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Table 11.--Coho salmon marked in 1978 at Willard Hatchery. Test number, mark used, number released,

type of imprint, and treatment for various groups are indicated.

Test C.W.T. Number / Homing
Control Code Released— Imprint Treatment

3rd ATPase Series-Alternate Experiment

Control #3  WH-OR-LB-YW 19,7812/ natural Normal production rearing. Fish were released

migration from hatchery into Little White Salmon River.

Test A-1 WH-0OR-YW-GN 19,771 single Normal production rearing. Fish were trucked
in hatchery water directly to release site
below Bonneville Dam,

Test A-2 WH~OR-YW-OR 19,730 single Fish were loaded into a truck for 2 h, released
into a raceway for 4h, and then trucked in
hatchery water directly to release site below
Bonneville Dam,

Test A-3 WH~RD-PK 19,622 single Fish were loaded into a truck for 2 h; released
into a raceway for 4 h;and then trucked in

Subtotal 78,904 hatchery water directly to the Hammond, OR

release site.

1/ Adjusted for initial tag loss.

2/ Tagged group also serves as control for 3rd ATPase series at Stavebolt Creek (Table 10).



ADULT RETURNS

The degree of success for the various treatnents of experinental fish
will be based on the returns of adults. The first jack (l-ocean) coho
sal mon returns occurred in the fall of 1978 and significant returns of
other adults related to the study are expected annually over a 5 to 6-year
period. Al of the honming sites are |ocated at permanent facilities
(hatcheries) except the ones of Stavebolt Creek, Washington, and Pasco,
iiashington, where adequate facilities had to be constructed
COHO SALMON JACKS- - STAVEBOLT CREEK

First coho salnmon jacks returned to the Stavebolt Creek trap in 1978.
Among the returns were six fish fromthe early ATPase groups. O these
three were from groups released at Hanmmond following inprinting with
Stavebolt Creek water (24 to 48 h). Wile the data are certainly prelimnary,
these few returns do indicate that coho sal mon can be nmanipulated to a
relatively high degree and still cue to the desired homing site
STEELHEXD RETURNS TO THE SNAKE RI VER FROM JUVENI LES RELEASED |S 1976

In the spring of 1976, an exploratory honming experinent that is gernmane
to this report was initiated prior to this contracted study using steelhead
trout from the Tucannon Hatchery. The steelhead trout raised at the
Tucannon Hatchery, in 1976, were from the Kashington Department of Gane's
"Chelan Stock. " The objective of the experinment was to determne if
smolting steelhead could be inprinted with a homing cue by the addition of

a new wat er source (spring water) to their regular rearing water (Tucannon

Ri ver) ,
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The fish were reared on Tucannon River water and spring water was added

for the last 8 d before marking and release. The water mix used for the
hom ng inprint during the 8-d period was |/3 spring water and 2/3 river
water. The fish were then hauled in Tucannon River water to Little Goose
Damin two | oads for marking on 19 and 20 My 1976.

Based on the return of |-ocean age steelhead, it is apparent that the
fish were not inprinted to the Tucannon Hatchery spring water. However,
the data does indicate that these steel head smolts inprinted a homing cue to

the Snake River at the marking facility at Little Goose Dam (1.4% return-246
fish!.

MEASUREMENTS OF SMOLT CONDI TI ON
A significant portion of our analysis for this phase of the research
is pending receipt of data from cooperating |aboratories and/or agencies.
When the analysis is conplete, we will provide the data as a supplenent to

our current report.
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SUMVARY

In the first year of research on inprinting sal non and steel head trout
for homing, a total of 1,050,452 salnonids were marked and rel eased. O
these, 186,597 were spring chinook salmon, 517,501 coho sal non and 346, 354
steelhead trout. The primary objectives of the research are: (1) deternine
whether a single inprint or sequential inmprinting is necessary to assure
homing for various stocks of salnmonids; (2) deternminea triggering nechanism
to activate the homing inprint in salnonids; and (3) determne the relationship
bet ween physiol ogical condition of the fish and inprinting

Experinental groups of steelhead trout were given a honming inmprint to:
Dwor shak Hatchery on the North Fork of the Clearwater River; Tucannon Hatchery
on the Methow River; and Leavenworth Hatchery on the lIcicle River. Spring
chi nook sal non were inprinted to the Kooskia Hatchery on Clear Creek, a
tributary to the Mddle Fork of the dearwater River. Coho salmon were
inprinted to: the Pasco Homing Site; WIlard Hatchery on the Little Wite
Sal -on River; and Stavebolt Creek, a tributary to the Lewis and Clark River.

Prelimnary returns of jack coho salnon to Stavebolt creek were
inconclusive. Principal returns of adults fromall tests are expected in
ensui ng years (1979-81).

Experimental data relating physiological condition of fish to
inprinting are still being analyzed, and the results will be provided at a

later date as a supplenent to this report.
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